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(54) MANUFACTURE OF MULTILAYER PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the positioning accuracy of a 
photomask by laying a photomask film having a reference mark pattern 
and conductor pattern on a photosensitive resin insulation film and 
setting positioning marks on reference marks of a lower layer 
recognizable through the photosensitive resin layer and inter-layer 
insulation layer. 

SOLUTION: A substrate 1 has a reference mark 2 formed by cutting a 
circular hole through a part of a conductor surface. An interlayer 
insulation film is formed on the substrate 1 and dried, a photomask film 4 
having circular positioning marks 51 and circular pattern 52a drawn for 
forming via holes is laid thereon to set the mark 51 to a reference mark 
2 which is recognizable through the interlayer insulation layer and 
provides via-forming holes after positioning. A photosensitive resin layer 
is the formed. The mark 2 is recognizable through the interlayer 
insulation layer and photosensitive resin layer, thereby improving the 
photomask positioning accuracy. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the multilayer printed wiring board characterized by including the 
process of the following (a) - (e). 

(a) a part of conductor side — circular — ****** — him — the process which forms the resin insulating 
material layer between layers in the substrate with which the reference mark which comes to carry out ****** 
was prepared. 

(b) The process which prepares the hole for the Bahia hall formation in the resin insulating material layer 
between layers using said reference mark. 

(c) The process which forms a photopolymer layer. 

(d) The positioning mark which consists of a circle with the ************ circular part which is a reference 
mark, the diameter of said, or a path smaller than it, The photo-mask film with which the pattern and conductor 
pattern of a reference mark which come to carry out ****** were drawn is laid on said photopolymer layer, a 
part of field — circular — ****** — him — After doubling with the lower layer reference mark which can 
recognize a positioning mark through a photopolymer layer and the resin insulating material layer between layers, 
expose and the development of the photopolymer layer is carried out The process which forms plating resist for 
forming a new reference mark in the location which does not lap with a conductor pattern and a lower layer 
reference mark. 

(e) Process which forms a conductor pattern and a reference mark with nonelectrolytic plating. 

[Claim 2] The manufacture approach of a multilayer printed wiring board according to claim 1 that calculate the 
formation position coordinate of the Bahia hall and laser performs hole dawn in the resin insulating material layer 
between layers while carrying out the image recognition of the reference mark and recognizing the location of a 
substrate in said process (b) by the reflection by the metallic luster of a conductor side, or the silhouette by the 
transmitted light. 

[Claim 3] The photo-mask film with which the positioning mark which consists of a circle which has the 
************ circular part which is the circle pattern and reference mark equivalent to the hole for the Bahia 
hall formation, a diameter of said, or a path smaller than it in said process (b) was drawn is laid. Exposure, the 
manufacture approach of a multilayer printed wiring board according to claim 1 of carrying out a development 
and performing hole dawn in the resin insulating material layer between layers after doubling with the lower layer 
reference mark which can recognize a positioning mark through the resin insulating material layer between layers. 

[Claim 4] The above (a) The manufacture approach of the multilayer printed wiring board according to claim 1 
which repeats the process of - (e) twice or more. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of the multilayer printed 
wiring board using the reference mark which is excellent in the alignment precision of the photo mask used for 
plating-resist formation about the manufacture approach of a multilayer printed wiring board. 
[0002] 

[Description of the Prior Art] the so-called manufacture approach of a build up multilayer printed wiring board 
applies the non-hardened resin insulating material between layers (adhesives for nonelectrolytic plating) by the 
roll coater, and dries and hardens this — making — subsequently — the Bahia hall — forming — nonelectrolytic 
plating — giving — a conductor — the circuit was formed. In such a process, if the location of the Bahia hall and 
the formation location of a pattern shift, a faulty connection will be produced. Formation of the Bahia hall and 
the pattern formation in plating resist carried out alignment of the photo mask with which the pattern was 
generally drawn by this reference mark using the reference mark formed in the substrate, or have recognized 
this reference mark in image, calculated the Bahia hall formation location, and have opened the hole by laser. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in a build up multilayer printed wiring board, in order to 
always carry out the laminating of the layer insulation material, two or more layer insulation material will be 
formed on a reference mark, and a reference mark will be hidden. For this reason, a reference mark has not been 
recognized to carry out several layer laminating, and alignment was not able to be carried out. In the invention in 
this application, even when [ which was formed two or more layers ] used in a build up multilayer printed wiring 
board, a reference mark can always be recognized, and it aims at offering the manufacture approach for forming 
the high Bahia hall and high pattern of precision. 
[0004] 

[Means for Solving the Problem] The invention in this application, "it is the manufacture approach of the 
multilayer printed wiring board characterized by including the process of the following (a) - (e). 

(a) a part of conductor side — circular — ****** — him — the process which forms the resin insulating 
material layer between layers in the substrate with which the reference mark which comes to carry out ****** 
was prepared. 

(b) The process which prepares the hole for the Bahia hall formation in the resin insulating material layer 
between layers using said reference mark. 

(c) The process which forms a photopolymer layer. 

(d) The positioning mark which consists of a circle with the ************ circular part which is a reference 
mark, the diameter of said, or a path smaller than it, The photo-mask film with which the pattern and conductor 
pattern of a reference mark which come to carry out ****** were drawn is laid on said photopolymer layer, a 
part of field — circular — ****** — him — After doubling with the lower layer reference mark which can 
recognize a positioning mark through a photopolymer layer and the resin insulating material layer between layers, 
expose and the development of the photopolymer layer is carried out. The process which forms plating resist for 
forming a new reference mark in the location which does not lap with a conductor pattern and a lower layer 
reference mark. 

(e) — process" which forms a conductor pattern and a reference mark with nonelectrolytic plating — it comes 
out. 

[0005] in addition, the invention in this application — setting — a part of "conductor side — circular — ****** 
— him — it comes tojsarry out ****** — " — "the gestalt which removed the conductor side circularly by 
etching and formed it" — "— plating resist is prepared circularly, plating is deposited to the perimeter of 
circular plating resist, a conductor side is formed in it, and ********** gestalt" is circularly included for a part 



of conductor side as a result. 

[0Q06] In the invention in this application, since a reference mark is recognized through an one layer layer 
insulation material layer or an one-layer layer insulation material layer, and the photopolymer layer for plating- 
resist formation, a reference mark is not concealed by the resin insulating material layer between layers more 
than two-layer, and it can always recognize a reference mark, and can perform correctly and easily alignment of 
the photo mask for the Bahia hail formation, or the photo mask for pattern formation. 

[0007] moreover — the case where the Bahia hall is formed by laser — a part of conductor side — circular — 
****** — him — since it is the reference mark by which ****** was carried out, it is easy to recognize a 
circular reference mark by the silhouette by the reflected light or the transmitted light of a conductor side, and 
positioning becomes possible by the image processing. 

[0008] The invention in this application is advantageous especially when using "the thing by which an acid or an 
oxidizer comes to distribute the heat-resistant-resin particle by which hardening processing of the fusibility was 
carried out in an acid or the heat resistant resin which is not hardened [ poorly soluble ] to an oxidizer" for the 
resin insulating material layer between layers. Since such a resin insulating material between layers contains a 
particle, when lapping more than two-iayer, it is because it becomes impossible to recognize a reference mark, 
and is because the invention in this application solves this. 
[0009] 

[Embodiment of the Invention] Below, the manufacture approach of the multilayer printed wiring board of the 
invention in this application is explained at a detail. 

(a) The substrate (core material) 1 used by the invention in this application etches copper clad laminate, uses it 
as a copper pattern, or it forms the adhesives layer for nonelectrolytic plating in a glass epoxy group plate, a 
polyimide substrate, a ceramic substrate, a metal substrate, etc., can roughen this, can form a roughening side, 
can perform nonelectrolytic plating here, and can also use it as a copper pattern, all and a case — a substrate 1 
— a part of conductor side (copper is the most common) — circular — ****** — him — the reference mark 2 
which consists of ****** is formed ( drawing 1 ). Drawing 9 is drawing seen from the substrate upper part. 
drawing 1 and drawing 9 — the center of a square conductor side — ****** — him — the reference mark of 
****** is prepared. It is not necessary to necessarily prepare a circle in a square conductor side, and it may be 
formed in a plane side which is used for a triangle, a voltage plane, or a grand layer that what is necessary is just 
to form in the conductor with a large field. The distance of a perfect circle from the central point is equal, and 
two-dimensional alignment tends to carry out it. It came to form a through hole in this core substrate, and the 
wiring layer of a front face and a rear face is electrically connected to it. 

[0010] (b) Subsequently, form the resin insulating material layer 3 between layers on this substrate 1 ( drawing 
2 ). Drawing 10 indicates drawing seen from the substrate upper part. The complex of thermoplastics, such as 
photopolymers which sensitization-ized thermosetting resin and these, such as an epoxy resin, polyimide resin, 
bismaleimide triazine resin, and phenol resin, or polyether sulfone, thermoplastics, and thermosetting resin, and 
the complex of a photopolymer and thermoplastics can be used for a layer insulation material layer. Moreover, a 
layer insulation agent has the desirable adhesives for nonelectrolytic plating. As adhesives for nonelectrolytic 
plating, the thing which comes to distribute the heat-resistant-resin particle by which hardening processing of 
the fusibility was carried out at the acid or the oxidizer in an acid or the heat resistant resin which is not 
hardened [ poorly soluble ] to an oxidizer is the optimal, this roughens and removes the heat-resistant-resin 
particle of fusibility to an acid or an oxidizer — a front face — foxhole-like support — it can form — a 
conductor — it is because adhesion with a circuit is improvable. 

[0011] The complex of the thermosetting resin sensitization-ized as poorly soluble heat resistant resin to the 
acid or the oxidizer, the sensitization-ized thermosetting resin, and thermoplastics is desirable. By sensitization- 
izing, it is because exposure can be formed and the Bahia hall can be easily formed by development moreover, 
toughness is improved by compound-izing with thermoplastics — it can make — a conductor — improvement in 
the Peel reinforcement of a circuit and the crack initiation of the Bahia hall part by the thermo cycle can be 
prevented. 

[0012] Specifically, the complex of the epoxy acrylate, epoxy acrylate, and polyether sulphone to which the 
epoxy resin was made to react with an acrylic acid, a methacrylic acid, etc. is good. That [ epoxy acrylate's ] to 
which 20 - 80% of all epoxy groups reacted with the acrylic acid, the methacrylic acid, etc. is desirable. 
[0013] As said heat-resistant-resin particle, the floe and ** mean particle diameter which heat-resistant-resin 
powder 10 micrometers or less and ** mean particle diameter made condense [ mean particle diameter / ** ] 
heat-resistant-resin powder 2 micrometers or less Furthermore, heat-resistant powdered resin powder 1 0 
micrometers or less, It is desirable to be chosen out of the false particle to which mean particle diameter makes 
one sort come to adhere to it even if the front face of heat-resistant-resin powder whose mean particle 
diameter is mixture with heat-resistant-resin powder 2 micrometers or less, and whose ** mean particle 



diameter is 2 micrometers - 10 micrometers has little heat-resistant-resin powder 2 micrometers or less or 
inorganic powder either. These are because complicated support can be formed. 

[0014] Moreover, as a heat-resistant-resin particle, an epoxy resin, amino resin (melamine resin, a urea-resin, 
guanamine resin), etc. are good. In addition, an epoxy resin can change the solubility to an acid or an oxidizer into 
arbitration by changing the class of the oligomer, the class of curing agent, and crosslinking density. For example, 
it is easy to dissolve in an oxidizer what carried out hardening processing of the bisphenol A mold epoxy resin 
oligomer with the amine system curing agent. However, it is hard to dissolve in an oxidizer what stiffened novolak 
epoxy resin oligomer with the imidazole system curing agent. 

[0015] Although the acid used by the invention in this application has organic acids, such as a phosphoric acid, a 
hydrochloric acid, a sulfuric acid or formic acid, and an acetic acid, especially its organic acid is desirable. It is 
because it is hard to make the metallic conductor layer exposed from the Bahia hall corrode when roughening 
processing is carried out. Moreover, chromic-acid and permanganates (potassium permanganate etc.) ** of an 
oxidizer is desirable. Especially when carrying out dissolution removal of the amino resin, it is desirable to carry 
out roughening processing by turns with an acid and an oxidizer. In addition, a layer insulation material layer does 
not need to be formed by one spreading, and may be formed by carrying out multiple-times spreading. 
[0016] (c) Dry the resin insulating material layer 3 between layers. The photo-mask film 4 with which the circle 
pattern 52 the circular positioning mark 51 and for the Bahia hall formation was drawn is laid, and the reference 
mark 2 recognized through the positioning mark 51 and the resin insulating material layer between layers is 
doubled ( drawing 3 ). It prepares so that the circle of the positioning mark 51 may specifically enter in the circle 
which is a reference mark 2. Drawing seen from the substrate upper part is indicated to drawing 1 1 . One layer of 
reference marks 2 can be recognized through the resin insulating material layer 3 between layers. 
[0017] The difference of the diameter of circle of a reference mark 2 and the diameter of circle of the 
positioning mark 51 serves as permission width of face of a gap. or [ that the diameter of circle of the positioning 
mark 51 is the same as that of the diameter of a reference mark 2 ] — or it is small. It is because alignment 
cannot be carried out when reverse. Next, it exposes, and a development is carried out and the hole 6 for the 
Bahia hall formation is formed ( drawing 4 ). Drawing seen from the substrate upper part is indicated to drawing 
12 . At this time, a hole 61 is formed in the resin insulating material layer 3 between layers of the positioning 
mark 51. The difference of this hole 61, the central point of the circle of a reference mark 2, and the central 
point of a hole 61 carries out the index of the amount of gaps of the Bahia hall. 

[0018] Although drawing 3 indicated the example which performs exposure and a development using the 
photopolymer, laser may be irradiated, the resin insulating material layer 3 between layers may be burned, and 
the hole 6 for the Bahia hall formation may be formed. In this case, a hole 61 is not formed. 
[0019] the silhouette obtained by the reflected light or the transmitted light of a conductor side as which it is 
recognized through the resin insulating material layer between layers in the case of laser — a reference mark 2 

— recognizing — ****** — him — from the central point of ****, a substrate location is recognized, the data 
of the formation position coordinate of the Bahia hall are calculated from the location, laser is irradiated in the 
location, and the hole 6 for the Bahia hall formation is formed. 

[0020] Subsequently, a catalyst nucleus is given after roughening this front face (it omits in drawing for 
simplification). A catalyst nucleus has noble-metals ion, desirable colloid, etc., and, generally a palladium chloride 
and palladium colloid are used for it. Heat-treating, since a catalyst nucleus is fixed is desirable. A catalyst 
nucleus has good palladium. 

[0021] (d) Form the photopolymer layer 7 for forming plating resist after giving a catalyst nucleus ( drawing 5 ). 
Drawing seen from the substrate upper part is indicated to drawing 1 3 . In addition, a hole 61 is also filled up with 
a photopolymer. The constituent which consists of epoxy acrylate to which use the commercial item or the 
epoxy resin was made to react with an acrylic acid, a methacrylic acid, etc. as a photopolymer for plating-resist 
formation, and an imidazole curing agent, and the constituent which consists of epoxy acrylate, polyether 
sulphone, and an imidazole curing agent are good. 

[0022] That [ epoxy acrylate's ] to which 20 - 80% of all epoxy groups reacted with the acrylic acid, the 
methacrylic acid, etc. is desirable. If the rate of acrylic-izing is too high, the hydrophilic property by the OH 
radical will become high, hygroscopicity will go up, and if the rate of acrylic-izing is too low, resolution will fall. 
Moreover, as an epoxy resin which is basic frame resin, a novolak mold epoxy resin is desirable. Crosslinking 
density is high and it is because the water absorption of a hardened material can adjust to 0.1% or less and is 
excellent in basicity-proof. As a novolak mold epoxy resin, there are a cresol novolak mold and a phenol novolak 
mold. 

[0023] a part of field of after photopolymer layer 7 formation, a conductor pattern 83, and a square — circular - 

- ****** — him — the pattern 82 of ************ and the photo-mask film 8 with which the positioning mark 
81 was drawn are laid. Next, the circle of the lower layer reference mark 2 which can be recognized through the 



photopolymer layer for plating-resist formation and the resin insulating material layer between layers is doubled 
with the circle of the positioning mark 81 ( drawing 6 ). In this case, the difference of the diameter of circle of a 
reference mark and the diameter of circle of the positioning mark 81 shifts, and it is a permissible dose, or [ that 
the diameter of the positioning mark 81 is the more nearly same than the circle of a reference mark 2 ] — or it 
is small. It is because alignment cannot be carried out when reverse. 

[0024] Drawing seen from the substrate upper part is indicated to drawing 1 4 . A reference mark 2 can be 
recognized through one layer of the resin insulating material layer 3 between layers, and the photopolymer layer 
7 of translucency. Ultraviolet-rays exposure is carried out after alignment. Subsequently, a development is 
carried out with organic solvents, such as DMTG (TORIECHIREN grumble call wood ether), etc., and plating 
resist 71 is formed ( drawing 7 ). Drawing seen from the substrate upper part is indicated to drawing 1 5 . 
[0025] (e) The part in which plating resist 71 is not formed (primary plating is performed to the conductor 
pattern formation section 73, the reference mark formation section 72, and the hole 74 formed of the positioning 
mark.) Although it is required to use at least two or more sorts of metal ions chosen from copper, nickel, cobalt, 
and Lynn as primary plating, these alloys have high reinforcement and this reason is because the Peel 
reinforcement can be raised. Although it is required with primary nonelectrolytic plating liquid to use at least two 
or more sorts of metal ions chosen from copper, nickel, and cobalt, these alloys have high reinforcement and this 
reason is because the Peel reinforcement can be raised. Moreover, although hydroxycarboxylic acid is required, 
this is because it acts as a complexing agent and copper, nickel, cobalt ion, and the complex stabilized under 
basic conditions are formed. 

[0026] Although a reducing agent is required of this nonelectrolytic plating liquid, it is for returning a metal ion 
and making it a metallic element. Hypophosphite of a reducing agent is good. It is because nickel can be 
deposited. 

[0027] pH regulator used by the invention in this application is at least one sort chosen from a sodium hydroxide, 
a potassium hydroxide, and a calcium hydroxide, and is a basic compound. Hydroxycarboxylic acid is because 
nickel ion etc. and a complex are formed under basic conditions. 

[0028] Moreover, as for a reducing agent, it is desirable that it is at least one sort chosen from an aldehyde, 
hypophosphite (called phosphinate), a boron hydride salt, and a hydrazine. These reducing agents are water 
solubility and it is because it excels in reducing power. As said hydroxycarboxylic acid, a citric acid, a malic acid, 
a tartaric acid, etc. are desirable. These are because it is easy to form nickel, cobalt, copper, and a complex. 
[0029] The primary plating film formed with the plating liquid of such the invention in this application is excellent 
in the flattery nature to the roughening side of the adhesives layer for nonelectrolytic plating, and traces the 
gestalt of a roughening side as it is. Therefore, the primary plating film has support like a roughening side. 
Therefore, as for the secondary plating film formed on this primary plating film, adhesion is secured with this 
support. The primary plating film has the desirable plating film which deposits with the plating liquid of the 
invention in this application with high reinforcement in order to govern the Peel reinforcement, and the electric 
conductivity of the secondary plating film is high, and since it is desirable for a deposit rate to be early, copper 
plating simpler than composite coatings is desirable. 

[0030] The secondary plating film is copper-plating film. As for the secondary plating film, it is desirable to be 
formed by being immersed in the following nonelectrolytic plating liquid. It is the nonelectrolytic plating liquid 
which consists of a copper ion, a thoria RUKANORU amine, a reducing agent, and a pH regulator. As for said 
thoria RUKANORU amine, it is desirable that it is at least one sort chosen from triethanolamine, the Tori Isopar 
Norian amine, trimethano RUAMIN, and tripropanolamine. It is because it is water solubility. 
[0031] As for the reducing agent used for secondary nonelectrolytic plating liquid, it is desirable that it is at least 
one sort chosen from an aldehyde, hypophosphite, a boron hydride salt, and a hydrazine. It is water solubility and 
is because it has reducing power under basic conditions. Moreover, as for pH regulator, it is desirable that it is at 
least one sort chosen from a sodium hydroxide, a potassium hydroxide, and a calcium hydroxide. 
[0032] Thus, the conductor pattern 91 which consists of primary plating film and secondary plating film, the 
Bahia hall 93, and the new reference mark 92 (plating is deposited around a reference mark 92 and let a non- 
depositing part, i.e., the part of circular plating resist, be a reference mark 92) are formed. Moreover, the hole 74 
formed of the positioning mark is also filled up with plating, and the index mark 94 is formed. 
[0033] When it sees from the substrate upper part, the new reference mark 92 is a location which does not lap 
with the first reference mark 2, and is prepared in the location which adjoins a reference mark 2 ( drawing 1 6 ). It 
is because a reference mark must be looked for and working efficiency will fall, if it is in the location which could 
not recognize a reference mark to lap easily and was left. The gap with the central point of the index mark 94 
and the central point of the circle of the first reference mark 2 becomes the amount of gaps of a pattern 91 or 
the Bahia hall 93. 

[0033] When multilayering furthermore, the process of (a) - (e) is repeated about the new reference mark 92. 



[0034] 

[Effect of the Invention] As explained in full detail above, since it becomes impossible for a reference mark to 
recognize a reference mark and it is excellent in the alignment precision of a photo mask even if it multilayers, 
since it can always recognize only through a photopolymer layer and one layer of resin insulating material layers 
between layers when forming every layer, according to the invention in this application, it can manufacture a 
build up multilayer printed wiring board with a sufficient precision. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] - 

[Drawing 8] The conceptual diagram of this application manufacture approach (perspective view) 
[Drawing 9] - 

[Drawing 1 6] The conceptual diagram of this application manufacture approach (top view seen from the 

substrate upper part) 

[Brief Description of Notations] 

1 Substrate 

2 Reference Mark (the First Thing) 

3 Resin Insulating Material Layer between Layers 

4 Photo-Mask Film 

51 Positioning Mark 

52 Circle Pattern of Bahia Hall 
6 Hole for Bahia Hall Formation 

71 Photopolymer Layer 

72 Formation Section of New Reference Mark 

73 Formation Section of Conductor Pattern 

74 Hole Formed of Positioning Mark 
8 Photo-Mask Film 

81 Positioning Mark 

82 Pattern of Reference Mark 

83 Conductor Pattern 

91 Conductor — Circuit 

93 Bahia Hall 

92 New Reference Mark 

94 Index Mark 
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*^*yyfc&m%\m%LxwMLmm\ t 
mB^ib-D^u^xhrn^xm, Ymm-ozv 
i/7,vmn\z^zmm^xmmm&Lxm 

§o 

[0006] 3Wi^ic^m s^v-^ji, ii 



(3) 

3 

[0 0 0 7] Sfc, b-f-TvH7*-/^)fMt« 

[0008] *mmm, mmmmttMic m&z> 
s?v- * gag? ffa<4«j5p6T?» 

[0 0 0 9] 20 
(a) 2WiaWT?ffiffl*n«SS OTtt) MS 

mmwt^i-yfLxm^-ytt^\ f5xi 

LTffiflMffMU CCfc*KWBfco**JSl/t»/< 

^-yktsckfe-ets. v^fnt^tafinc 

«\ ^ffi (S!8itf«fc-l&W) ©-«Rff^c<D$ 
frftfcfcllfr&fcSBn*7-*2ifcKtt3 (01) c 1 30 
9ttg8Lt£fr&JlfeBlT?*S. 0 1 fc«fctfH9TI4IE 
M^©*lf*ffi©^K DfeWaTjLR©g^v-^ 
mZtiX^Zo R«, jfrf LfcIE#J&©»ttffl{ci£W- 

mm^mx&'o, 2»*»#wt 

[0 0 10] (b) <l©aiU©±fC, Higftf 40 

sgieiMi3^ff^-r5 (02) o 01 om g«± 
^6M/i0^iett5 o mmmm&, x#*s/*t 

SI, # U ^ 5 e XV W 5 F h U7^«, 

7 x / mmimmm>p one. 1 1 tc 
mmm, u * y a k*©& 

RjH«it> fMlMgk^{kt^l©t£f*, £ 
T^ttil k fPJlttffl JI©$£tt£$ffl ? § 5 o 3; fc, 
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®fMa* nfe»«ii4ffiiiS[?A^»? nr* 5 «> © # 
&mn?*mtix®£t& c tic & atn 

$©7;/ft-£ffMm #f*0Kk©^«ft£B£f-<? 

[ooii] m&^mimmmmmmmt 

kfc«fc»K »fc IftfcJ;^ /U7*-;^^CI 
[0 0 12] HftSfyc^ x**S/$JM7^y;l/§K> 

***U if k EiSS-efcxtf+s^ * U I/- h * 
->7 * U U- h k # U x~f;l*;l/* > k ©«£ 

o~8 0%^7^'j ztmi tc 

[0 0 13] tulS»^MII4?i:LTfi, ® 

i o pttTciwisi^ mmm 

®fWtfi o M mJXT©B^ttl»*i}M}*i:, ¥ 
^^2^mWT©B^M^*k©l^ 
i^efl^ 2 1 0 /i m©»iMlfr/)*©g«, 
¥J^)I4@^ 2 /t mWT©l^™^*$/cii«»* 

[0 0 14] S/cB^Mg|i?i:bT«, jl$**>® 

mm) a*, x**s/«tifi{4, wjn 

v-©fm 5lfKiJ©m ^SBfi^^SCfctcj; 

-^75y^®fk^T:M^ab/ct©«, Kfksijtcjg 
-*-r ^ ^y-;^fb^-e5M{^^fcfe©«, sf^j 
[0015] *ji^Tffiffl$ns«ti, 

mmt 5«£tt. ik t if k»j-ex sicfflf tfflat § 
uk^i$L^ 0 ftfc, i^ieiwi^ i0©i^ 
mznz >*m$ % < , mmmt zztK^m 

[0016] ( c ) mmwmtM 3 § 0 r 



5 

JBOffiWfc&V-* 5 1 £/V7*-/WMffl©R/^ 
T> fiH^i6v-^5 1 tlflilWl^LTl 

»*nss*v-^2%^fc-&« (03) o mtoc 

l¥v-^2?&3R|tycfe»&6v-?5 1©R 
3*llO&^LTginftSo 

cooi7] m^-^zmm^tmm^-^ 

5 l©R©Eg©^fft©imtI^?>o ftl$i6v 
5 1 ©R©jim g*pT-^ 2©!ll£|RMfr\ 

6*ISlt« (04) o gfiUitffrSJIfcBlfcHi 2fcf3 
let So c©fctrlHffifl!»£#l3fc:{;J\ {ifift&v 
-*5 nc«fct)?L6 lfi«2ft§o £©7L6 1 fcgip 

[0 0 18] H3T?tt«)ttt«Jfi*fflV\ Btt, Ifitffl 
Sfcfr a $J£!Bt£ L U-lf -«f LTJIBifJIg 

3 mwuTfr-mmon q mm i 
[0019] u-if-oii^fi, Mmmmtmzft 

< D^n/cR©*^^ gfcftHfciSiKU ^© 
©?L6*Ktt5o 

[0020] ov^c©s®%iEfkL^ (0t?fiffi* 

fb©fe»tists) > «i8«*tt5*s. it 
\W7WL^y^L?uj vzmtz, mm 

[0021] ( d ) mmmbm, *ot yyx 

5) o S^±£fr?>JI/c0£01 3t|Slt5 0 

mmmit, ?L6 l^Tc^ns, s^tuy*^ 

<, 265 Wi, x^y$i§£7^y;l/iFf>/^'J;l/ 

ir fcsfss-sfcxtf+s'r* u y- h t -f ^ 

x-r y «t tM 5 #vr-;]/«{fc» 6 4 3ffl 

[0 0 2 2] xtf+J'T* U Is- h It, £x#^yg0 
2 0-8 0%ff7tVm***?Vm%£tK&L 

/cfe©^if u\, 7* u Mtmwmz tonmc 



(4) l 0 - 4 l 6 3 6 

6 

ymx.$**smmt urn * uy-;i//#5-y * 

[0 0 2 3] 1)^1/1 7 JM^ SM*^*-y8 
3, E£»0iii0-a5*TOfc< DKfrftfcg^v-^ 

hvx^7^;l/A8^icfit§c UVZbB 

io )tffl©^Miifej;tfiri^iie^i^^LTE 

ft?t5Tl©g¥v-^2©R£{£B$J6v-^8 l 
©R*c£fr€3©?&5 (06) 0 C©iJ§£\ g$v- 
^©R©H^feH$#)V-^8 l©R©EII©M^-f 

-^2©R«fc0t»|l|-*\ feL<tt/JvSV\, $©*§£& 

[0 0 2 4] g«±£frP>j|/c0£01 4tc|3«f§o 

m 2 a, in^iieiwi 3 © 1 

tt©IMi}!itl7^LTfSl?!?5o ffig^fctf 
20 & SJMSRttTS. O^TDMTG (h'JXf-U^y 

iiU »otl/^Xh7 im&tZ (07) o Sfi± 

[0 0 2 5] (e) tb?%Ui?Zh7 lt>\ mt*tlT 

2, tszvtfLmib'*-nc&*)mt<tim i 7 4 

^ / W h 43 «fc tf U y ^ 6> Itf ti 5 < i: t> 2 

±©^i^^-y^fflt5c c©a 
30 ctit><D$mmm<, v-mmfa±z 

^ c©aStt, cn?>©^i?SJg^<, tf-;l/3fi 

fflLT, SD, -<yy/K 3^;l/h^^yi:^Stt^ffT 
[0 0 2 6] iSjcSiJ^St? 

40 ^i-r^y^TctT^i^frs/cfeTfe 
[0027] *mfm-?m-£ftzp}imm\&, &n 

y * if t mzwMt % ft x«& § o 

[0 0 2 8] MtzM^s 7)W\l Fs y^ 
& (*X7-f>«fifcnftfn5) , **fk*«>m t 
50 K7^y^6Stfns'>a < 1 1 1 a-e$s c t^is 



(5) 

7 

[0 0 2 9] iliOi^rfi^^ofStiDM 

Sfc*t-r«jisei4fcflin> ffi{k®©^n**©ss fu 
jyts-m-Do fcr, t frULLfcJBjSS 10 

mm&m^z turn* uw, m£tb^$&<o t 
[0 0 3 0] n&fcosrmtt, m^tm^o n# 

/1/75* Ijcit'k pHlg#Jfr 5 20 

;i/75y> F!My/V-/i>7^>\ FU^*/-/i/7 
Fi;7'a/V-;i/75yfr5atfft3'J>fc< kt> 

[0 0 3 1] ffifcffi^&ftSlTSW 
14, 7/l/rfcF, #SU7» **ffc***SL fcF 

7 a, 7kBWb&/^>*Afr5Stfft3'>&< tt, i 30 

[0 0 3 2] CCfcSfcl/C, -%)br>1*mtr30bv 
ZWifrt>-%%mW'W-y9 1, ;W7*-/V9 3, if 

J6v- * t J; D m 2 txfcJL 7 4 fc fe i6 o £ ft 
T\ Jg®v-*9 4;WM2ft3o 
[0 0 3 3] 8Tfcfta$V-* 9 2(i, S«±^6M 

S^©g$^-*2fcS&5ftW£ire*^ 40 



#It1¥ 10-41636 

8 

6) „ U:<<* $fcSiftfc 

W<om$^-^ 2<DR<D^b&£<Dfftt>\ W-y$ 
1*^7*^9 3©-fn»C&5 0 

[0 0 3 3] S&fc£fl<frr««£tt, SrfcfcglT?- 
^9 2fcO^T (a) ~ (e) ©IgfclB D jgt„ 

[0 0 3 4] 

[%BJ?©$jH] W±3¥iBUfcJ:3fc:, »^tcj:ti 

T?£ 3 LTfc * El? £ ft < & 
5ut«ft<, 7*Fvx*©ffig£fctfi»Kfcftft5 
fca&, tT;l/ F 7 >y 7^17 <J > h «t < Sag 

■ets. 

[0ffi©ffi¥&M 

[01] ~ 

[gis] mm&mmm mm) 

[09] ~ 

[0i6] mmmowm (mtm^tz 

7ffi0) 

i m 



2 




3 




4 


7* h^X^7^;l/A 


5 1 




5 2 
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/ K 7 ©?L 


7 1 




7 2 




7 3 


#j*/^-y©ff^ 


7 4 




8 




8 1 




8 2 


g?pv-^©^-y 


8 3 




9 1 




9 3 




9 2 




9 4 





